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Part Cne:
UNDEPSINDING AND PRACTICING ENERGY OCNSEFtVATICM IN EUItDIbraS

I. Understanding' Importance of Energy

A. lihat is Energy?

(Ref. PROVIDING FOR. ENERGY EFFICIENCY IN HOMES AND RAIL BUIIDIMS, Part Cne,
Pages 1-25)

Overview:

This lesson serves to acquaint the
student with forms of energy_, condi-
tions cf energy, conversions of
energy and scientific laws of energy.

Objectives:

The student will be able to perform
the following:

1. Identify farms of energy.

2. Describe the three methods of heat
flaw.

3. &plain the two conditions of
energy, kinetic and potential.

4. Explain how energy becomes most
useful when converted from one form
to another.

5. State the scientific laws of energy,
conservation and efficiency.

TOols and Materials Needed:

1. Examples of the different forms of
energy such as mechanical and heat.

2. Audiovisual.

(Note: An audiovisual paralleling
this program is available from
AAV3144

Estimated Audiovisual Time:

2 hours.

Teaching Strategies:

1. Make reading assignment in manual
prior to class.

2. Mk students to bring samples of
energy forms to class.

3. Show audiovisual.

4. Discuss and demonstrate principles
of energy farms, conditions, =Inver-
sions and laws. Encourage student
participation.

5. Have students answer questions in
student workbook.

Evaluation:

1. Check answers in student workbook,
page 6, as follows:

l-21, 5b, lc, 4d, 3e, 6f; 2c; 3d;
4c; 5b; 6-1a, 2b, 2c, ld, 2e.

2. Evaluate performance of students
in student workbook.

Pollcm-Up and Reinforcement:

1. Review questions and answers in
student workbook.

2. Suggest that students become more
aware of energy, its forms and
resources in their daily activities.

5



B. *at Are the Primary Mown &WWI of Energy?

(I ef. PROMIN3 FOR ENEFGY EFFIcincr IN 324kS AND SMALL BUUDDW, Part Cne,
Page 26)

Overview:

This lesson serves to acquaint the
student with the primary sources of
renewable and nonrenewable energy and
a brief history of energy resources
and their consumption in the United
States.

Cbjcoctives:

The student will be able to perform
the following:

1. List the primary sources of energy
and state which ones are renewable
and ncnreneaable.

2. Indicate the importance of these
energy resources during the past
100 years.

Tools and Materials Needed:

1. Graphs showing sources of energy.

2. Audiovisual.

Estimated Time:

1/2 Hour.

6

Teaching Strategies:

1. Make reading assipment prior to
class.

2. Show graphs and discuss the primincy
sources cf energy and a brief history
of their consumption in the United
States.

3. Have students answer questions in
the student workbook.

Evaluation:

1. Check answers in student workbook,
page 6, as follows:

1-Na, Imo, Rol Nd, Re, Nf, Rg;
2-

1850 1925

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.

1975



C. Mat Are the Major Uses of Energy?

(Ref. PROM= FOR EXEPGY EFFICIENCY IN HCMES AN) SMALL BUIIDIMS, Part Cne,
Page 27)

Overview:

This lesson is to give the student a
vie*: of the relative uses of energy and
to impress upon the student the signi-
ficance of energy use in hates and
buildings. Also, it mentions several
factors that greatly influence energy
ccnsuription in buildings.

Objectives:

The student will be able to perform
the following:

1. Give the relative uses of energy
in the residential, ccmtercial,
transportation and industry sectors.

2. Name sate factors that influence
the use of energy in buildings.

Tools and Materials Needed:

1. Graph showing relative uses of
energy.

Estimated Time:

1/2 Hour.

Teaching Strategies:

1. Make reading assignment in manual
prior to class.

2. Shag; graph and discuss relative

uses of energy and mention factors
that influence energy ccnsunption
in buildings (See Figure 32).

3. Have students answer questions in
the student workbook.

EValuaticn:

1. Check answers in student workbook,
page 7, as follows:

1-26a, 24b, 14c, 36d;
2-ccnservation; 3a, b.

Follow-Up and Reinforcetent:

1. Review answers to questions in
student workbook.

2. Suggest that students becate more
observant of energy uses.

3. Review sections A, B and C.

7



It. Developing a Cavern for Ca:serving Energy

A. Hal Long Will the Present Supply of Fossil Energy Last?

(Ref. PROVIDING FCR ENERGY EFFICIENCY IN HOMES AND SALL BUTIDIN3S, Part One,
Pages 30-32)

Overview:

This lesson is to ingress upon the stu-
dent the critical situation with
respect to the Limited supply of fossil
fuels: coal, oil and natural gas.

Objectives:

The student will be able to perform
the foliating:

1. Estimate the increase in rate of
energy canstanpticn in the U.S.

2. observe the high use of energy in
the U.S. as =pared to the rest
of the world.

3. Discuss the known and estimated
sources of fossil fuels in the U.S.

4. Estimate the time required to
deplete known sources at cur present
rate of consumption.

Tools and Materials Needed:

1. Graphs showing trends in uses and
sources of energy (See Figures 31,
32, 33, 34 and 35).

Estimated Time:

1 Hour.

8

Teaching Strategies:

1. Make reading assignment Friar to
class.

2. Show graphs from manual and discuss
conststiotion and supply trends of
fossil fuels.

3. Have students answer questiais in
stale* workbook.

Evaluation:

1. Check slavers to questions in
student workbook, page 8, as
foliate:

lb; 2-6 and 35; 3b, 4a.

Folla-Up and Reinforcement:

1. !Wig.: questions and answers in
student ice-kbook.

2. Point alt the need for developing
alternate sources of energy.



B. Mat Are the Prospects for Alternate Sources of Energy?

(Ref. PROVIDIM FOR =PM EHIPIC/EICE Dl la4SS AND SMALL BUIIDDXS, Part Cle,
Pages 33-40)

This lesson is to describe alternate
sources of energy and to discuss their
p3tattial.

Cbjsolves:

The student will be able to perforn
as folios:

1. List alternate sources of energy.

2. EicpLain their importance.

Tools and Materials Needed:

1. Eicarples and/or models of alternate
sources of energy.

2. Audiovisual.

Estimated Times

1. Hour.

Teaching Strategies:

1. Make reading assignment price to
class.

2. Mk students to cane prepared to
discuss alternate sources.

Assign students different subjects
for special rep:rte.

3. Shoo audiovisual.

4. Discuss and demonstrate (if gnsible)
alternate sources.

5. Encourage audience participation.

6. Ask students to mew questions in
student workbook.

7. Conduct exercise in shale* taceictook.

Evaluation:

1. Check answers to questions in

student vcridocok, page 9, as follows:

lb; 2c; 3-oil and gas; 4a;
5-uranium; 6b; 7-50%; 8c; 9a; 10b.

2. Evaluate student Ferfccaance during
exercise.

Follchr Up and P.einforcement:

1. Pavia/ questions and answers in
student workbook.

9
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C. *at Effect May the Energy Situation Have on an Endividual?

(Ref. PROVIDING FOR imam Enigma* IN tees AND Stca. anuanGs, Part One,

Page 41)

Overview:

This lesson is to stiaulate thinking
toward a awe efficient use of energy
and its effect on an individual.

mj _actives:

The student will be able to perform
the following:

1. Discuss the pending high cost of
energy and its effect on imlividuals.

'Alois and Materials Needed:

1. Audiovisual.

Eatimated Tim

1/2 Hour.

Tesdhing Strategies:

1. Make reeling assignment prior to
class.

2. Ask students to bring suggestions
for alternate lifestyles.

10

3. Show audiovisual.

4. Discuss effects on individuals.

S. Ask students to answer questions in
student workbook.

Evaluations

1. Check answers to questions in
studersticeldbmk, page 10, as
follows:

lb; 2- imbalance of payments: 3-2%;

4-smaller houses, mass transporta-
tion, smaller autos, reduction in
conditioned spade.

Follow-Up and Reinforcements

1. Review questions and answers in
student workbook.

2. Review sections A, B and C.



III. Understanding the Use of Energy in Buildings

4110
A. Hai is Energy Used in Buildings?

(Ref. PRVIDIM FOR ENEMY EFFICIENCY IN HOMES AND SMALL. BUIIDIN(E, Part ate,
Pages 43-48)

Overview:

This lesson is to acquaint the student
with the distribution of energy con-
=option in buildings. The student
should be aware that space heating
(aril cooling) and water heating are
the prime users of energy in buildings.

Objectives:

The student will be able to perform
as follows:

I. Name the prim users of energy in
buildings in order of their
importance.

'wls and Materials Needed:

I. Audiovisual.

Estimated Tine:

1 Hour.

'Bathing Strategies:

I. Assign reading prior to class.

2. Ask students to survey their homes
for energy-consuning aspects.

3. Show audiovisual.

4. Discuss ways energy is used in
buildings.

5. Ask students to answer questions
in stuient workbook.

EValuation:

I. Check answers to questions in
student workbook, page U, as
follows:

la; 214 3C; 4C; Sa.

Follow-Up and Reinforcement:

I. Review questions and answers in
student workbook.

1
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B. How Does Geographic location Affect Bklergy Use in Buildings?

(Ref. PRINIDILZ FCR ENERGY EFF/CIINCIE IN HMS AND SMALL BUTIDDES, Part One,
Pages 49-55)

Overview:

'lb =pare factors which influence
energy consumption between climatic
and geographic locations.

Objectives:

The student will be able to perform
as follows:

1. Na m the climatic conditions that
affect energy use in buildings.

2. Describe the incortance of sum in
space heating.

ilbols and Materials Needed:

1. Audiovisual.

Estimated Tine:

1 Hour.

Teaching Strategies:

1. Make reading assignreertt prior to
class and answer questions.

2. Ask students to be able to compare
energy constroption in their climate
and energy consumption in other
climates.

12

3. Soo audiovisual.

4. Discuss and deloonstrate energy
consumption awarding to climates.

5. Ask students to answer questions
in student workbook.

Evaluation:

1. Have students answer questions in
student workbook, page 12, as
follows:

1-a,b,c01; 2-temperature; 3a; 4a.

Follow-Up and Peinforceaent:

1. Review questions and anon= in
student workbook.



C. !kw Design and Oonstructian Methods Affect Riergy Use

S(Ref. PROVIDING FOR ENERGY EFFICTIM Dl HOMES AND SOIL BLUILHICS, Part tare,
Pages 56-71)

Overview

This lesson is to acquaint the student
with the importance of design and
construction methods and hag they
affect energy consaupticm.

Objectives:

The student will be able to perform
as foLloas:

1. Name the design and con.structicn
factors that influence energy
consumption and tell how each can
be made more efficient.

lbals and Materials Needed:

1.. Audiovisual.

Estimated Time:

2 Hours.

Teaching Strategies:

1.. Make reading assignment prior to
class.

2. Ae.k students to cm prepared to
discuss the design and construction
methods of their ain hares and tell
had they could be made more energy
efficient.

3. Show audiovisual.

4. Discuss and &castrate (if possible)
factors influencing energy conswip-
ticn.

5. Ask students to answer questions in
student workbook.

Evaluation:

1. (lack answers to questions in
student workbook, page 12, as
follows:

1-2a, 4b, lc, 31; 2b; 3a; 4c;
Ss; 6c.

Follow -Up and Reinfcrcement:

1. Review questions and answers in
student workbook.

13



D. General Recommendations for Energy Efficiency in Buildings

(Ref. PROVIDING FOR ENERGY EFFICIEWY IN HOMES AND SMALL BUILDINGS, Part One,
Page 72)

Overview:

This lesscn is to give the student
enough information to make declaims
regarding retrofitting en existing
house or equipping a new house for
energy efficiency with a minimum of
technical effort.

Objectives:

The student will be able to perform
as follows:

1. List the most important jobs to do
in providing for energy efficiency
in buildings.

2. Determine the R-value needed for
insulation in your general locality.

Tools and Materials Needed:

1. Figure 105 and Table IX.

Estimated Time:

1 Hour.

14

Teaching Strategies:

1. Make reading assignment prior to
class.

2. Ask students to come prepared to
discuss needs for improving the
energy efficiency of their own
dwellings.

3. Discuss and give examples of
improving energy efficiency in
buildings.

4. Conduct exercise in student workbook.

Evaluation:

1. Evaluate student performance for
exercise in student workbook.

Follow-pp and Reinforcement:

1. Review exercise.

2. Review sections A, B, C and D.



N. Care and Maintenance of Energy-Efficient Buildings

fill(Ref. FROMM FOR ENERGY EFFICIENCY *1 HOMES AND SMALL BUILDINGS, Part One,
Pages 74-76)

O,exview:

This lesson is to call attention to
the many details that can be done to
improve energy efficiency in homes
and small buildings.

Objectives:

The student will be able to perform
as follows:

1. List service, maintenance and
operational jobs that should be
done to buildings in the spring
and in the fall.

Tbols and Materials Needed:

1. Exaucdes.

Estimated Time:

1 Hour.

Teaching Strategies:

1. Make reading assignment prior to
class.

2. Ask students to audit their own
dwellings and/Or the school building.

3. Discuss and demonstrate energy
audit and jobs to be done.

4. Have students answer questions in
student workbook.

5. Conduct exercise in student workbook.

Evaluation:

1. Check answers in student workbook,
page 14, as follows:

la; 2d; 3b; 4b; Sb; 6a; 7a; 8b;
9b; 10a; lie; 12b; 13b; 14c; 15b;
16b.

2. Evaluate student performance during
exercise.

Follow-Up and Reinforcement:

1. Discuss questions and answers in
student workbook.

is



V. Developing Energy- Saving Habits

(Ref. PRWIDING FOR ENERGY EPPICIENCY IN HOMES AND SMALL BUILD/NOB, Part One,
Pages 78-86)

Overview:

This lesson is to point out many
routine practices that can be
followed with very little effort
that will help conserve energy.

Objectives:

The student will be able to perform
as follows:

1. List several practices that a
person can do regularly that will
help conserve energy.

2. Perform a survey to determine
which practices are being followed
in their homes, schools and other
buildings.

Tools and Materials Needed:

1. Examples.

Estimated Time:

1 Hour.

Teaching Strategies:

1. Make reading assignment prior to
class.

2. Ask students to complete exercises
in student workbook at home.

16

3. Discuss and demonstrate energy-
saving practices for individuals
in 1:millings.

4. Have students wow questions in
student WOrkbook.

Evaluation:

1. Check answers to questions in
student workbook, page 16, as
follows:

ld; 2b; 3c; 4a; 5a; 6b; 7c; 8c; 9b;
10a; 11a; 12c; 13c; 14a; 15b; 16d;
17a; 18b; 19b; 20b; 21b; 22a; 23b;
24a; 25b; 26b; 27b; 28b; 29b; 30e;
31d; 32a; 33a; 34a; 35a; 36a; 37b.

Follow -Up and Reinforcement:

1. Review questions and answers in
student WOrkbook.

2. Review exercise in student workbook.



Part So:
DE1'ERMENIN3 RCM' CV ENEMY racer az GAINED DI A BUIWDE

I. Determining Mount of Energy last or Gained in a Building

A. Terms Used to Measure Energy in Buildings

PROJIDDC FOR ENERGY EFFICIENCY DI HOW AIM SMALL BUIIIMS, Part 'No,
Pages 11-16)

Overview:

This lesson is to introduce the student
to tedmical evaluation of heat lasses
and gains in buildings. It discusses
heat flow throw*: building component
and teams used for measuring heat flow.

Objectives:

The student will be able to perform
as foliage:

1. Name and define terms used to
measure heat flow.

Tools and Materials Needed:

1. Examples.

2. Audiovisual.

Estimated Time:

1 Hour.

Teaching Strategies:

1. Make reading assignment prior to
class.

2. Shaw audiovisual.

3. Discuss material in the manual.

4. Have students answer questions in
student workbook.

Evaluation:

1. Check answers to questions in
student workbook, page 21, as
follows:

1-1b, 2e, 3a, 4e, 5d; 2-1b, 2a,
3d, 4c; 3-lb, 2i, 3j, 4f, 5g, 6d,
7k, 8c, 9h, 10e, lla.

F Feinforcenent:

1. Review questions and answers in
student workbook.

1.7



B. Understanding Heat Losses and Gains in Buildings

(Ref. PROVIDIM FOR ENERGY EFFICLENCY IN H AND SMALL =WINGS, Part Two,
Pages 17-23)

Overviews

This lesson is to familiarize the
studentswitIlmothematical formulas
for computing heat lasses and gains
in buildings and to explain how they
are used.

Objectives:

lbe student will be able to perform
as follows:

1. Suketitute the proper terms in
formulas.

2. Work simple problems.

lbols and Materials Needed:

1. Examples.

Estimated Tine :

2 Hours.

18

Mooching Strategies:

1. Make reading assignment prior to
class.

2. Discuss material in thernmnual.
Wbrk examples cn blackboard.

3. Have students answer questions in
wbrkbcok.

Evaluation:

1. Check answers to questions in
student workbook, page 22, as

1-1b, 2a, 3c; 2a; 3a;
4-844.8 Btu/hr; 5-3,456 Btu/hrs
6c.

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.

2,-



Estinatirq Heat loads in Buildings

41)(RO. PROM= ftlit =WY EFFICIEMY IN toss
Pages 25-34)

AND St"Stx BUILDINGS, Part Two,

Overview:

This lees= is to give procedures for
calculating heat loads in a building.
The problem can then be used as a guide
for figuring heat loads for other

objectives:

The student will be able to perform
as folios:

1. Calculate heat Sass frau buildings.

2. Calculate heating load for buildings

3. Compare enex-gr-saving practices.

Tbols and Materials Needed:

el. Special problem building.

2. Cooling and heating load calculation
annual, GRP 158, ASHRAE.

Enlmated Time:

8 Hairs.

Teaching Strategies:

1. Make reeding assignment prior to
class.

2. Mcp.Lain procedures given in manual.

3. Have students work problems in
student workbook.

4. Have students work special
problems for a given building.

Evaluation:

. Check answers to problems in wrkbock,
pages 23, 24, 25, 26, and 27:

1. Problem No. 1, See Worksheet A.

2. Problem No. 2, See Worksheet B.

3. Problem No. 3, See Worksheet C.

4. Evaluate student performance on
special problem.

Pallor-Up and Reinforcerrent:

1. Review problems in student workbook.

r,
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.081 495 At- ,ts -390- OD°

.04 500 -St- 4 _Isar eqe.
- -

SO* 706 - 35006
.58 45 _sr 465 4330- 1170
.49 20 Sr *5- -608- 400,3! Igag 2.0 5360 ...4024- 4#330

iw.f1ti2.4.433os.1074
'Slat load a factor from Table ai x Ocossi Poslister Loath Total Istiltration 1c Milt 4980 .81818 itsits
ibtal °somatic' Loss OW ...3836. MS .1.77490 OW*: Total Not loss ..17388 .8101117 apreArstuobr

WM +307 + 1821 = 141124 144124* 4c6 re. 2:312.02.



=fa= B. Tom' FLO/ CMCULATENS
Molest to Prcblest Na. 2 in itddxcic

Overall
BaNtellar
Floors

Neat Transfer 0:efficient. On
Ts

Design Tesperatures
75° F"

ciao Cm- ftwiff-fa -V
Inside teuperature itj.) **si
Outside temperature (t0)7411FStabs

%Mews
noon O.

te.2-v

Tranmeission Surface I. Conduction Infiltration Infiltration
suudinq 0:efficient Ares Difference losses Mr Rate losses

lest Onaconent (U) (A)
(ti

-t0) qc a M(nt) acchinge (Qi) qi = .018Qi (At)

Ext. wells .081 330 _Sr- 61 -1 1630
Ceiling -roof .04 225 At 61 1.51) 544

1 Floor
Slab 50' 45. 2250'
Windows 0.58 30 sr EA 1061
Deers

ICON IC6S
0.49 0 ,sa, 0

195! sr--47.10 1.5 1800 J.661 M76

Oct. walls .081 260 j- 61 .10U- 1295

2

Ceiling-roof
floor
Slab

.04

SO.

300

35'

51- .61I- 1132..

1750*
windoe .58 0 61 0
Mere

IVIAL item IC6S
.49 20 srei VI%

lireF 1.0 1600 1468' 1/St

Oct. walls .081 495 "St 61 .2045- 24+144

3
Ceiling -roof
floor

.04 500 ,sr IC* t22.o

Slab SO. 70' 3500*
Winch:mos .58 45 _St 6,1 ./.131-
Deers

10IAL 10:21 LOSS
.49 20 5161 -608- Sqe

IrAg 9355 2.0 5360 5-8as

'Slab loss = Factor fro% Table KI x Emoted Perimeter lancith
Total Conduction toss = 3096 +AM =12, 10 Stu/hr
Total Infiltratzto lass = 1$1 MN = SAO Stu/hr
Total Hatt toss =-43T290 .1)040 = .25430 litufir

5410 + qt3e5-t 2.1 0 01/41 ikv

Valeo tri 5'6 + sew = 41 q OW/ tiv40 28182?iitzto + ,6 28182? etottuf rf J



WORKSHEEr C. HEAT }101 CAICUIATICNS
Answers to Problett No. 3 in Tiarlsbcdc

Overall Heat Transfer Coefficients (U)
priorTaus saw tta-wE'

Ceiling -of Owits, 0.07 ft2-10
Floors Ht ft
Slabs
Windows ft2-*F
Is 0.

rissit Topertures
65top (ta4) .10

Outside temp (to) 14F

Transmission Surface Top. Oarduction Infiltration Infiltratias
Building Coefficient Area Difference lasses Mr Sate tosses

Po= Ononent (A) to) qo = Uh(fit) Exchange (Q1) qi = .018(11i (()

1

Ext. walls
Ceiling-roof
Floor
Slab
windows
Coors

101,11. ROOM IOSS

.00010.1to 330 51 4363 1851
oat 0.07 225 51 469- 903- - - -
50* 45* - 2250*

0.58 30 51 887
0.49 0 51 0

ligif rirli 1.5 1800 1652

2

Ext. walls
Ceiling -roof
Floor
Slab
Window
Coors

'DOTAL MON MSS

o. ii0 260
.04" 0.07 300

50* 35*

.58 0

.49 20

51

51
,MP

51
51

14-91

.62-t- 1071

1750-*

0
500

"Mg 44-77-/C30 1.0 1600 1468

3

Ext. walls

Ceiling-roof
Floor
Slab
windows
Coors

VW& POOH LOSS

Ab0I- 0.i i 0 495 51 -304r 2777
,..04.- 007 500 51 3020- 1185

- -
50* 70* - 3500*

.58 45 51 1330

.49 20 51 500
.. d7rir-92... 2.0 5360 4920

*Slab Loss = Factor Eros Table XI x Exposed Pulsates Length
littal Conduction Loss - 11446+ 1114. + 109994 277190.11bi/hr

'foul Infiltration Loss a 1652 + 146$ + 4920 0,040 lituihr

/OW hest Loss 177290 +17040 = 197390.1itu/hs

571 4+190 + 41942 = 201443 etvilw

2°1444 + 91040 = 28,603 stoNv.



PPCSLEN NO. 4:

Proride the student with building
plans. Have than estimate heating
loads for your location and canpare
energy-saving practices. Follow
procedures given in manual beginning
on page 15. Use Worksheet D provided.

1. Determine R-values and U-values for
the building components.

R-Value U-Value

Walls
Ceilings
Floors
Windods
Doors

2. Determine areas
call:watts.

Ekterior walls
Ceiling
Windows
Doors
Floor

of building

ft2

- ----fti

-----ft2

3. Determine design temperatures and
temperature difference from outside
and inside.

ti

to

OF

t °F

4. Calculate heat flow by conduction

(qc).

Walls
Ceilings
Floor
windows
Doors

'Dotal

Btu/hr-Btu/hr
-Btu/hr-Btu/hr

Btu/hr
Btu/hr

5. Calculate heat flow by infiltraticn
(qi).

Air exchange in
each roan

qi each roan
qi total

6. Calculate total
building.

9c
qi

Ilbtal

ft
3/hr

heat flaw from

Btu/hr
Btu/hr

-Btu/hr
7. Estimate seasonal heating load (q5).

Follow procedures in manual.

- Estimate seasonal heat loss.

_qxDx 24

qs = Btu/season

- Estimate quantity of fuel required
per season.

CD X CF

E cis f-'7-c I

E = cu. ft. gas

E = gal. fuel oil

E = kwh

8. Compare energy-saving practices.

Find difference in seasonal heat
load without energy- efficient
practices and with certain energy-
efficient practices.

- Estimate load
without

- Estimate load
with
Canpare fuel
required:
- without
- with

Btu/season

Btu/season

kwh /season
-kwh/season

23



WORKSHEET D. HEAT FLOW CMCMATICNS
ftem for Problem No. 4 in Workbook

Derail Heat 'Moister Cbefficients (U)
bterior IBMs etuinr-ftg-wr
CViling-roof ccW- Btu/hr-ft2-"
floors etu/hr-TETYF
Slabs --Btu/hr-ft
*MAT Btwbr- ft2 -'F
Coors M)/hr-ft2-'F

Design Tameratures
Inside tamp yr
Outside telper

Transmisstmn Surface %sop Conduction infiltration infiltration
Building Coefficient Area Difference Losses Air Bate tosses

Boon Cceconent CU) (A) it--t ) gc = tai t) Exchange, qi = .01ey t)

1

Ott. walls
Cei ling -roof
Floor
Slab
Windows
Mors

ICITAL ROOM IDSS

Ott. wells
Ceiling -roof

2 Floor
Slab
Windows
tbors

TOTAL KM LOSS1
Ext. wells
Ceiling-roof

3 Floor
Slab
Windows
Doors

TOTAL MOM MSS .)

Cbnduction loss
lbtal Infiltration Wss
lbtal Heat loss



E. Estimating Cooling Loads in Buildings

11111

(Ref. PACNIMIG FOR =RC! BRUM= IN ,ANEISMILL,BUILDIN3S, Part 11ao4

Pages 35-44)

Miamian

This lesson is to explain special
adaptations for estimating cooling loads
in buildings.

Also, procedures are give: for calculat-
ing heat gains in buildings and total
cooling loads.

objectives:

The student will be able to perform
as follows:

1. Calculate heat gain by buildings.

2. Calculate cooling load.

3. Compare energy-saving practices.

AI, is and Materials Needed:

1111, 1. Special problem building.

2. Cooling and heating load calculation
manual, GRP 158, PSIFRAE.

Estimated Time:

6 Hours.

Malachi:1 Strategies:

1. Make reading assignment prior to
class.

2. Explain procedures given in manual.

3. Rave students work problems in
student workbook.

4. Have students work special problaa
for a give: dwelling.

Evaluation:

Check answers toproblemm in student
workbook, pages 30, 31 and 32:

1. Problem No. 1, Seelerksheet&

2. Problem No. 2, See Worksheet B.

3. Evaluate student performance an
special problem.

Follow-UpiweRednforcement:

1. Review problems in student workbook.

3
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wonezer A. COMM WADS
Maws to Problem Na. I in tkeicbock

Overall Neat ?commission Maims 04
beteriar 11418 0;001 Bee/hrf
oeniam-trop[ omVILoe Btu Alc-[t2 -VfloolsIbilhr-firr
Slabs 5U-14i ~t2

fauorbeqt2-*,
Doors 0941-6m4o-40-4t,

Design Teageratures
Inside temperature 75°F
Outside temperature igiar 96 ° F
Veen daily range SEW 22*F

Building
poem Crepeast

Heat
Tramissirm
*efficient

(U)

Onnituotion
Sensible Infil-

Cooling Iced trader
Ana LITI (Ibilbs) Factor

Cross
Zoomed
1b11
Pm

bifiltration
sen 1b1.

Cooling Iced
tibillir)

Ocogioncy
Cooling

Iced

Intel
8srtible

Crating Iced
Milky)

lbtal
Onolirq

Iced
OlCu/hr)

art. mills
Cei1ing-roof
Floor

0.001
0.040

330 .102.4.6 4111-601
225 41141640 229. 02/

-
Slab 225 0 0

1 Boors 0.49 0 iS4 2i6 0
Winker (NI 0.50 15 vet 204 4,40-17".
Minder (WI 0.50 15 a:WA* Aer *13
Windcmo ( ) - 40

Window ( )

lO'FAL Aer r(02 Art-.1.5 360
54,0
.306- 1650

3,032
.34or

toff?.
son-

tut. walls 0.001 260 3SPIZ36 am 447
Ceiling-rat 0.040 300 lac* 31.0 3 432.
Floor
Slab 225 0 0

2 Coors 0.49 20 111.11.3.6 igl 23
Wunder ( )
Windme (
Window ( I
Window ( )

euroc Ii160 /*LS 200
(to

0
0-00
41$*

;ay
4000.

Cwt. wells 0.001 495 moo,* 746
Ceiling-roof 0.040 500 111140,14° 620
Floor
Slab 0

3 Boors 0.49 20 asila 102
Window (N4 0.50 30 121020. 2%
Window iC) 0.50 15 iia514 407
Window ( )
Window ( ) 0110 no 3 6co 680
%NAL lair 21/51 **EIS 560 iser jow

'Tom OXILING mem =ow. + jomr..Nmsi rit/hr SZ 4- 2 , 091- x,680 = 11! ?lb at. vik te.



11310:511ELT B. COOLING ICAOS
Masers to Problem No. 2 in Vbrictook

ail *Aran It Tramedaelen Costriciimes

Oath!~
Mere Steibr-gr,r
Slate SnkuAr-rt2
Wiribro.ss stuotir-tt2-
Deus o.gliti,t/brIt2-f

t =751'o.o? Outside Implestus 16°F
/WA Only Paw 2.2..g

102111 (Upon*

Amer
Transmission
Coettioielt

(U) Area FM)

Ctoduction
Sensible Tail-

Cooling Lose tration
(Stu/hr) Factor

Dross
Ekpoeol
Wall
ADIO

Infiltration

Sensiblt
Cooling Lose

011avbei

Company
Cooling
Load

(Stuihr)

Total
Sensible

Cooling Load
0matital

Total
Cooling
Met

(bmvolul

1

Ott. tells
miurq-rcof
Floor
Slab
Doors
Window (I0
Window 00)

Widow ( )

*Ando* ( 1

TOTAL

ammo" 330orown 22S

22S
0.49 0
0.58 15
0.38 15

- -
- -

18.6
31.0

-
0

18.6
17.0
S6.0
-
-

or 67C
301' (KW

0
0

148
487
-
-

360 3% 1650
3811
MST

%col?
<WM

.........

oar Irma 1.1

Tut. molls AgettO (1 260 18.6 392

Cailinar-roof
flow

.00066t007 330 31.0 372

-
Slab - 225 0 0

2 Doors 0.49 20 18.6 182

Windom ( 1 . - - -

*nem ( 1
- - -

i I 673 21 fir----

TOTAL 946 1.1 280 308 0 3154- 31131F.

flit. tells Ad= 041 495 18,6 Aar 1 CAA.

esilirg-wool 0 W0.07 SOO 31.0 OS 110075
Floor
Slab -

- _ 0
3 Doors 0.49 20 18.6 1$2

Winder 011 0.58 30 17.0 296

Windom 1$1 0.58 15 56.0 4$7

Window ( 1 - . - -

Wats, ( 1 - - - - 3,674 4,..//.
lam -ass 3/0 le Li S60 616 0 adeF

4,W4. 2.$15*-1- 7fli elms, oteffir
lOra OXIDIC WO 41i 00111 AIM



WONICSHEET C. Ooolon IL D6
Ebint for Problem No. 3 in Workbook

Conran Met Transmission Coefficients 01)
betartar bells Stufte-Tt2 -17
Ceilieriker OsIM StuAr-ttl-
Flom @tuft-N=6V'
Slabs itully-tt2
%Mbar IlinThr-it2-F
Own --ituftir4t2-6F

reait
Outside tuiperebas
lean Deily Marge

NM Condition CMOs Inf iltieticn Occupency 'lout Waal
Tranneissirst Sensible Wit- Emceed Sensible Molise Sensible Moline

Spading Coefficient Molise toed Coition Well Molise laid Ind Online Wed toed
fccet Creqamont 4W Area LID Illtufter) rector Area (snullir) Oltu/hr) Illbi/hr) MOW

Ext. wells
Cei 1 ire-Trot
Floor
Slab

I Own
Wont (s)
leirelne OA
*Moo I 1

Wind* I 1

'MU

Out. wells
Coil uerroot
Flax
Slab

2 Orota
Wham 4 )
Window i i
ilindo. 4 )
Willow 4 )

tam

tut. tails
Ceiling -roof
Floor
Slab

3 Oacce
Willow IN)
Minden II)
Minden I )
Itindos I )

SNAL

/ORAL COOLING IOW



F. Determining Cost Benefits of Using Energy-Saving Practices

(Ref. FRINIDTIG FOR EMMY EFF/CTEKVY IN KM AND SMALL BUTIMM3S, Part Sop,
Pages 45-47)

Cvervion

This lesson is to explain the benefit/
cost ratio and tell how to calcute it.
Also, "payback perk& and "time to
recoup investment" are explained.

Cbjectives:

The student will be able to perform
as follows:

1. ClicuLate oast benefits and payback
periods for a number of variables.

Tools and Materials Needed:

1. Tables in manual.

Estimated Tine:

2 Hours.

Teaching Strategies:

1. Make reading assignment prior to
class.

2. Explain procedures given in manual.

3. Have students answer questions in
student workbook.

4. Have students work problems in
student workbook.

Evaluatien:

1. Check answers to questions and
problems, pages 36 and 37, in
student workbook as follows:

lb; 2a; 31n 4b.
Problem No. 1, 3.8 B/c.
Prcblen No. 2, 2 years.
Problem No. 3, 2.35 years.

Follew-Up and Reinforcement:

1 Review questions and answers in
student workbook.
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Part Three:

SEIzamn AND IRSIMLIAING ENERGY-EFFICIENI MATERIALS AND ECUIPMENr

T. Determining Which Measures Are the Most Efficient and Economical

A. What Site to Choose

(Ref. PRINIDING FOR ENERGY EFFrCIENCY IN HCMES AND SMALL BUILDINGS, Part Three,
Pages 11-14)

Overview:

This Imam is to point out the
advantages of carefully choosing a
site by describing factors that affect
energy ocriemption.

Objectives:

The student will be able to perform
as follows:

1. Select a building site and
orientation that is energy efficient.

Tools and Materials Needed:

1. Audiovisual.

Estimated Time:

1 HOur.

Teaching Strategies:

1. Assign reading prior to class.

2. Discuss subject and dhow
audiovisual.

3. Have students answer questions in
student workbook.

4. Conduct exercise in student
workbook.

30

Evaluation:

1. Check answers to questions in
student workbook, page 39, as
follows:

lf; 2a; 3-1d, 2a, 3b, 4c; 4-cl,
c2, c3, b4, a5, b6, a7, d8; 5-la,
2b, 3c; 6f.

2. Evaluate student performance with
exercises.

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.



B. *at Design to Use

(Ref. PRO/MING rat ENERGY 131FFICIENCY IN. HAS Ate WAIL BUTIDI2CS, Part Three,
Pages 14-23)

Overvion

This lesson is to explain design
factors affecting energy consmnption.

Student will be able to perform as
follows:

1. Decide what design features to use
for energy efficiency.

Tools and Materials I4eeded:

1. Podiovisual.

2. Examples.

Estimated Time:

1 Hour.

1. Assign reading prior to class.

2. Discuss subject and shod e:canples
and audiovisual.

3. Have students answer questions in
student workbook.

4. Assign exercise in student
warkbook.

Evaluation:

1. Check answers to questions in
student workbook, page 40, as

follows:

la; 2b; 3abc; 4-la, 2b, 3c; 5a;
6b; 7a; ed; 9b; 10-1c, 2b, 3d, 4a;
Ila; 12b; 13b; 14a; 15b; 16b.

2. Evaluate student perfornence
with exercise.

Fo Reinforcement:

1. Review questions and answers in
student workbook.



C. tittat Ccestructica Materials to Use

Mat. FRZIJIDING FOR ERE= EFFICIENCY IN HaeS AM 94h11. Bunters, Part Three,
Page 24)

Over/ion

'Ibis lemon is to point out the mix-
tive values of different types of

ccinstxucticn materials in saving
energy.

Students will to able to perform as
follows:

Select energy-efficient ccnstructicoI.
materisls.

Toils and Materials Needels

I. Table I.

2. Example of construction materials.

Estimated Tore:

1 'tbs.

J---------t-ries_t

I. Assign reading prior to class.

2. Assign exercise.

3 Discuss subject and shoa examples

of ccnstructice material.

4. Have students answer questicrs VI
student workbcck ani perform
exercise.

Evaluations

I. Cneck amours to questicns in

stalest workbook, Par 45, as
foils

lf; 2b; 3a; 4a; 5a.

2. Evaluate sty:lent performance with
exercise.

Poll
an____.------Peinforcesents

I. Review questions and answers in

student waricbcxik.



D. *at Type and How Much Insulation to Use

(Ref. Pf KAMM FOR EMMY EFFICIENCY ni HOW AND Stau, mamas, Part Three,
Pages 24-34)

Overview:

This lesson is to describe different
types of insulation and to rearm:n:1
the amas*.sneeded in the various
climates for energy efficiency.

Objectives:

The student will be able to perform
as follows:

1. Decide how much insulation to use
in a building.

2. Decide which type of insulation
to use.

Tools and Materials Needed:

1. Audiovisual.

2. Table III. R-Values of Insulation.

3. Eicanple3 of insulation.

Estimated Time:

1 Hour.

Teaching Strategies:

1. Assign reading prior to class.

2. Assign exercise.

3. Shaw audiovisual and discuss
subject. Show examples.

4. lime students answer questions in
student world:cok.

Evaluation:

1. Check answers to questions in
student workbook, page 46, as
follows:

lb; 2a; 3c; 4c; Se; 6d; 7abc; 8c;
9c; 10a; 11c; 12b; 13a; 14a; 1515;
16b; 17- , ; 18ab.

2. Evaluate student perfermancewith
exercise.

Follow-Up and Reinforcement:

1. Review questions and ansuers in
student workbook.

2. Encourage students to continue
interest in insulation for energy
efficiency.
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E. *at Type of Vapor Barrier to Use

(Ref. PROM= KR ENERGY EFFICIEECY IN MIES AND SMALL BUIIDINCZ, Part Three,
Pages 34-35)

Overview:

This lesson is to acquaint the student
with the importance of barriers and
to describe types of vapor barriers.

Objectives:

Student will be able to perform the
following:

1. Select the proper vapor barrier
to use.

Tbols and Materials Needed:

1. Examples of vapor barrier materials.

Estimated Time:

1/2 Hour.

Teaching Strategies:

1. Assign reading prior to class.

2. Assign exercise.

3. Discuss subject and show examples
of vapor barriers.

4. Have students answer questions in
student workbook.

34

Evaluation:

1. Check answers to questions in
student workbook, page 48, as
follows:

labc; 2a; 3a.

2. Evaluate student performance with
exercise.

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.

.z



F. What Type and How Much Weatherstripping and Caulking to Use

(Ref. PR)VIDIIC FOR ENERGY EFFICIENCY IN HCMES AND SMALL BUIIDIMS, Part Three,
Pages 35-40)

Overview:

This lesson is to describe types and
characteristics of caulking and
weatherstripping and how they influence
energy efficiency.

Objectives:

The student will be able to perform
as follows:

1. Select the proper caulking and
weatherstripping.

Tools and Materials Needed:

1. Table V. Characteristics of Different
Types of Weatherstripping.

2. Table VI. Characteristics of
Different Types of Caulking.

3. &simples of weatherstripping and
caulking.

Estimated Time:

1 Hour.

Teaching Strategies:

1. Assign reading prior to class.

2. Assign exercises.

3. Discuss subject and show examples.

4. Have students answer questions
in student workbook.

Evaluation:

1. Check answers to questions in
student workbook, page 49, as

Ibod; 2a; 3e; 4a; 5b; 6d; 7b.

2. Evaluate student performance with
exercise.

Follow -Up and Reinforcement:

1. Discuss questions and answers in
student workbook.
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G. What Type of Windows to Use

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HCMES AND SMALL BUILDINGS, Part Three,
Pages 41-46)

Overview:

This lesson is to describe types and
characteristics of windows with regard
to energy efficiency.

Objectives:

The student will be able to perform
as foalcws:

1. Decide which types of windows are
most energy efficient.

Tools and Materials Needed:

1. Audiovisual.

2. Examples of windows.

Ettimated Time:

1/2 Hour.

Teaching Strategies:

1. Assign reading prior to class.
Show audiovisual.

2. Assign exercise.

3. Discuss subject and point out
examples.

4. Have students answer questions in
student workbook.

36

Evaluation:

1. Check answers to questions in
student workbook, page 50, as
follows:

le; 2a; 3b; 4b; 5Abc; 6abc; 7b.

2. EValaate student perfonneocewith
exercise.

Follow -iii and Reinforcement:

1. Review questions and answers in
Student workbook.

4



H. What Type of Doors to Use

PFUilDING FCR ENERGY EPFICIENVY IN HOMES AND SMALL BUILDINCt, Part Three,
Pages 46-48)

Oviervivi:

This lesson is to describe types of
doors and factors influencing energy
efficiency.

Ch'ectives:

The student will be able to perform
as follows:

1. Decide type of doors that are most
energy efficient.

Tools and Materials Needed:

1. Audiovisual.

2. Examples of doors.

Estimated Time:

1/2 Hour.

Teaching Strategies:

1. Assign reading prior to class.

2. Assign exercise.

3. Shay audiovisual, discuss lesson
and point out examples.

4. Have students answer questions in
student workbook.

Evaluation

1. Check answers to questions in
student workbook, page 51, as
follows:

labs; 2c; 3b.

2. Evaluate student performance with

exercise.

Follow-pp and Reinforcement:

1. Review questions and answers in

student workbook.

37



I. What Type of Heating Equipment to Use

(Ref. PRM1DING FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDIMS, Part Three,
Pages 49-56)

Overview:

This lesson is to describe types of
heating equipnent and give said
characteristics of each with regard
to efficiency.

Objectives:

The student will be able to perform
as follows:

1. Decide which type of heating
equipment is the most energy
efficient.

Tools and Materials Needed:

1. Audiovisual.

2. Examples of heating units.

Estimated Time:

1 Hour.

Teaching Strategies:

1. Assign reading prior to class.

2. Assign exercise.

3. Show audiovisual, discuss subject
and point out examples.

4. Have students answer questions in
student workbook.

38

Evaluation:

1. Check answers to questions in
studentiorkbock, page 52, as
follows:

le, 2b; 3a; 4a; 5a; 6b; 7 -id, 2b,
3a, 4e, 5c; 8d; 9a; 10a.

2. Braluate student performance with
exercise.

Follow-Up and Reinforcarent:

1. Review questions and answers in
student workbook.



J. Nhat Type of Air Conditioners to Use if Needed

(Ref. PRCVMING FOR ENERGY EFFICIENCY fl HOMES AND SMALL BUILDINGS, Part Three,
Pages 57-61)

Overview:

This lesson is to discuss air corti-
tioning equipment and the factors
influencing energy efficiency.

Cb'ectives:

The student will be able to pm-form
as follows:

1. Describe the types of air condi-
tioning equipment.

2. Decide that efficiency rating is
best.

Tools and Materials Needed:

1. Audiovisual.

2. Examples of air conditioners and
EERs.

Estimated Time:

1/2 Hour.

Teaching Strategies:

1. Assign reading prior to class.

2. Assign exercise.

3. Show audiovisual, discuss subject
and point out examples.

4. Have students answer questions in
stuaenitwarkbook.

Evaluation:

1. Check answers to questions in
student workbook, page 53, as
follows:

late; 2abc; 3b; 4a; 5b; 6a; 7a.

2. Evaluate student performance during
exercise.

Follow- p and Reinforcement:

1. Review questions and answers in
student workbook.

.4
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l *iat Type of Ventilation to Use

(Ref. PRAMM FOR ENERGY EFFICTEICY IN HCMES AND SP AM BUTIDINGS, Part Three,
Pages 6246)

Overview:

This lesson is to explain the need for
proper ventilation and hod it should
be awanplished.

clbjectives:

The student will be able to perform
as follows:

1. Explain tow proper ventilation is

accanplished.

Tools and Materials Needed:

1. Audiovisual.

2. Dcancles of ventilation.

Estimated Time:

1/2 Hour.

Teaching Strategies:

1. Assign reading prior to class.

2. Assign exercise.

3. Shad audiovisual and discuss
subject.

4. Have students answer questions in
student uorkback.
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EValuaticr

1. Check answers to questions in
student uvricbook, page 54, as
follows:

lb; 2b; 3a; 4ab; 5d; Gab; 7b; 841:
9c.

2. Evaluate student perfornence during
exercise.

Follcrer4) and Reinforcement:

1. Review guesticns and answers in
student workbook.

A



L. that Type of Lighting to Use

(Ref. PROVIDING FOR ENEMY EFricracr m HOES AND Stwz sunDnxs, Part Three,
Pages 67-68)

overview

This lesson is to mcplain ha/ different
types of lighting may affect energy
efficiency.

Objectives:

The student will be able to perform
as follow:

1. Select the most efficient lighting.

'kola and Materials Needed:

1. Audiovisual.

2. Examples of light bulbs.

Estimated Time:

1/2 flour.

Teaching Strategies:

1. Assign reading prior to class.

2. Shcm audiovisual, discuss subject

and shad exarples.

3. Assign exercise.

4. Have students answer questions in
student T.crkbook.

.4

Evaluation:

1. Check answers to questions in
student workbook, page 55, as

la; 2a; 3b.

2. Evaluate student performance with
exercise.

Fol lao-Up and Reinforcement:

1. Review questions and answers in
student workbook.
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M. *at Type of

CRef. PHUJIMV3
Pages 70-71)

Water Mater to Use

FOR EMMY EFFICIENCY IN IMES AND Stalla EITRIDIRIS, Part Three,

911521..tr

this lesson is to explain bad energy
can be saved by effictent selection and
use of water beaters.

Ob

The student 411 be able to perform
as follows:

1. Select them:et efficient type and
size of WatAC beater.

Tools and MaterialsNeededs

1. Audiovisual.

2. Examples.

Estimated Time:

1/2 VOur.

a e
3 :

1. Assign reading prior to class.

2. Assign exercies
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3. aV7Saxliovisualt discuss subject
and point out examples.

4. Have students answer questions in

student uneutcdc.

Evaluation:

1. Check answers to questions in
student workbook, page 56, as

follows;

la; 2b; 3a.

2. Evaluate student performance during

exercise.

fgllatiMEILIVAE4259.9
1. so vi questions and answers in

student workbook.



N. *at Type of Plumbing to Use

1110
(Ref. PRNLDILG FOR ENERGY EFFICIENCY IN HONE AND SMALL BUILDINGS, Part Three,
Pages 72-75)

Overview:

This lesson is to discuss factors
influencing energy conservation in
plumbing fixtures and appliances.

Objectives:

The student will be able to perform
as follows:

1. Select and use plumbing fixtures
and appliances efficiently.

Tools and Materials Needed:

1. Audiovisual.

2. EXamples of energy savings in
plumbing and appliances.

Teaching Strategies:

1. Assign reading prior to class.

2. Assign exercise.

3. Show audiovisual, discuss subject
and point out examples.

4. Have students answer questions in
student wcrkbook.

Etraluatiaz:

1. Check answers to questions in
student workbook, page 56, as
follows:

lb; 2a; 3b.

2. Evaluate student performance with
exercise.

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.

A
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II. Installing Energy-Saving Materials

A. I. Installing Insulation in the Ceiling

(Ref. PROVIDIM Fak MG? EFFICIENCY IN HOSES AND SMALL BUIIDINCS, Part Three,
Pages 75-83)

Overviews

This lesson is to give procedures for
installing insulation in ceilings.

Objectives:

The student will be able to perform
as follows:

I. Install insulation in ceilings
roperly.

Tools and Materials Needed:

I. Audiovisual.

2. Insulation batts or rolls.

3. Loose-fill insulation.

4. Rigid insulation.

5. Staple gun.

6. Measuring tape.

7. Rafe.

8. Models of ceiling construction.

Estimated Time:

2 Hours.
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Teaching Strategies:

I. Assign reading prior to class.

2. Shoo audiovisual and dencnstrate
Procedures.

3. Have students answer questions it
student workbook.

4. Have students install. insulation
in a section of ceiling as directed
in the manual.

Evaluaticn:

I. Check answers to questions in
student workbook, page 57, as
follows:

lb; 2c; 3b; 4c; Se; 6a; 7b; 8a;
9a; 10c; Ila; 12c; 13b; I4c; 15b;
I6a; 17b; 18c; I9a; 20a; 21a; 22

(See Figure 4).

2. Evaluate student performance during
exercise.

Follow-Up and Reinforcement:

I. Review questions and answers in
student weedxok.
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A. 2. Installing Insulation in the Floor

(Ref. PROVIDING FOR ENERGY EFFICIXNZY IN HCMES AND SMALL BUILDINGS, Part Three,
Pages 83-85)

Overview: Teaching Strategies:

This lesson is to give procedures for 1. Assign reading prim* to class.
installing _nsulation in floors.

2. Shod audiovisual and demonstrate
Objectives: procetares.

The student will be able to perform 3. Have students answer questions in
as follows: student workbook.

1. Install insulation in floors
properly.

Tools and Materials Needed:

1. Audiovisual.

2. Insulation baths or rolls.

3. Rigid insulation.

4. Measuring tape.

5. Staple gun.

6. Steel wire or mesh wire.

7. Wire cutters.

8. Models of floors ar actual floors.

Estimated Time:

2 Hours.
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4. Have students install insulation in
a section of flooring as directed
in the manual.

Evaluation:

1. Check answers to questions in
student workbook, page 61, as
follows:

la; 2a; 3a; 4b; Sc; 6a; 7d; 8b;
9 (See Figure 4).

2. Evaluate student performance during
exercise.

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.



A. 3. Installing Insulation in the Walls

le(Ref. PROVIDING FOR ENEFGY EFFICIENCY IN HQMEE AND SWILL BUIIDDCS, Part Three,
Pages 86-89)

Overview Teaching Strategies:

This lesson is to give procedures for 1. Assign reading prior to class.
installing insulation in walls.

2. Shaw audiovisual and demonstrate
Objectives: procedures.

The student will be able to perform 3. Have students answer questions in
as follows: student workbook.

1. Install insulation in walls properly. 4. Have students install insulation
in a well section as directed in

Tools and Materials Needed: manual.

1. Audiovisual. Evaluation:

2. Loose-fill insulation. 1. Check answers to questions in
student workbook, page 62, as

3. Insulation baits or rolls. follows:

4. Rigid insulation. lb; 2f; 3a; 4a; 5c; 6a; 7c; 8b;
9c; 10c; lib; 12a; 13d; 14a; 15

5. Measuring tape. (See Figure 4).

6. Staple gun. 2. Evaluate student perfarsence
during e.ercise.

7. Blower for loose-fill.
Follow -tip and Reinforcement:

8. Models of walls or actual walls.
1. Review questions and answers in

Estimated lime: student workbook.

2 Hours.
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A. 4. Installing Insulation in the Basement and Crawl Space

(Ref. FROMM FOR ENERGY EFFICIENCY IN HOMES AND SMALL BUILDINGS, Part Three,
Pages 89-90)

Overview: Teaching Strategies:

This lesson is to give procedures for 1. Assign reading prior to class.
installing insulation in crawl space.

2. Shaw audiovisual and demonstrate
Objectives: procedures.

The student will perform as follows: 3. Have students answer questions in
stucle*wrckbook.

1. Install insulation in crawl space
properly. 4. Have students install insulation

in a section of crawl space.
Tools and Materials Needed:

1. Audiovisual.

2. Batt or roll insulation.

3. Staple gun.

4. Measuring tape.

5. Knife.

6. Crawl space for exercise.

Estimated Time:

2 Hours.
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Evaluation:

1. Check answers to questions in
student workbook, page 64, as
follows:

1c; 2a; Al 4b; 51o/ 6a; 7a; Sa;
9 (See Figure 4).

2. Evaluate student perfccrience
during exercise.

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.



B. Installing Vapor Barrier

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HCMES AND SMALL BUITZINGS, Part Three,
Pages 91-92)

Overview:

This lesson is to give procedures far
installing vapor barriers.

Objectives:

The student will be able to perform
as follows: 1. Check answers to questions in

0:Melt workbook, page 65, as
1. Install vapor barriers properly. follows:

bons and Materials Needed: ld; 2 (See Figure 5); 3a; 4b; 5a;
6b; 7d; 8a.

1. 4 mil polyethylene.
2. Evaluate student performance during

2. Staple gun. exercise.

3, Tape. Follow -Up and Reinforcement:

4. Knife. 1. Review questions and answers in

student workbook.
5. Measuring tape.

6. Stud well section.

Estimated Time:

2 Hours.

Teaching Strategies:

1. Assign readiN prior to class.

2. Demonstrate procedures.

3. Have students answer questions in
student workbook.

4. Have students install vapor
barrier in a wall section.

Evaluation:
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C. Installing WWatherstripping and Caulking

11111 (Ref. PRUV1DING FOR ENERGY EFFICIENCY D HCMES AND SMALL BUILDINGS, Part Three,
Pages 93-97)

Overview:

This lesson is to give procedures for
installing weatherstripping and
caulking.

Objectives:

The student will be able to perform
as follows:

1. Install weatherstripping and
caulking properly.

Tools and Materials Needed:

1. Audiovisual.

2. Weatherstripping.

3. Caulking.

4. Caulking gun.

5. Staple gun.

6. Measuring tape.

7. Screwdriver.

8. Model for installing weatherstripping
and caulking.

Estimated Time:

2 Hairs.

Teaching Strategies:

1. Assign reading prior to class.

2. Show audiovisual and demonstrate
procedures.

3. Have students answer questions in
student workbook.

4. Have students install weather-
stripping and caulking as directed
in manual.

Evaluation:

1. Check answers to questions in
student workbook, page 67, as
follows:

1-air infiltration; 2-windows and
door; 3a; 4a; 5e; 6a; 7c; 8b; 9a;
10 (See Figure 6).

2. Evaluate student performance during
exercise.

Follow-Up and Reinforcement:

1. Review questions and answers in
student workbook.
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D. Installing Storm Windows and Doors

(Ref. PROVIDING FOR ENERGY EFFICIENCY IN HOMES AND SWILL BUITJUNGS, Part Three,
Pages 97-102)

Overview: 3. Have students answer questions in
student workbook.

This lesson is to give procedures for
installing storm windows and doors.

Objectives:

The student will be able to perform
as follow:

1. Install storm windows and doors
properly.

Ttjols and Materials Needed:

1. Audiovisual.

2. StarinwinIows.

3. Storm doors.

4. Screwdriver.

5. Measuring tape.

6. Knife.

Estimated Time:

2 Hours.

Teaching Strategies:

1. Assign reading prior to class.

2. Shaw audiovisual and demonstrate
procedure.
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4. Have students install a storm
window or a storm door.

Evaluation:

1. Check answers to questions in
student workbook, page 68, as
follows:

la; 2e; 3a; 4d; 5b; 6c; 7b; 8a;
9c; 10a; 1114 12b; 13b.

2. Evaluate student performance during
exercise.

Follow4Jp and Reinforcement:

1. Review questions and answers in
student workbook.



III. Dnproving Efficiency of Equipment

(Ref. PROVIDED FOR ENEMY EFFICIENCY IN HCMES AND SMALL BUIMIMS, Part Three,
Pages 103-111)

Overview:

This lesson is to describe methods of
improving efficiency of systems and
equipment.

Objectives:

The student will be able to perform
as follows:

1. Improve efficiency of systems and
equipment.

Tools and Materials Needed:

1. Audiovisual.

Estimated 'lime:

2 Hours.

Teaching Strategies:

1. Assign reading prior to class.

2. Show audiovisual.

3. Discuss system and demonstrate
procedures.

4. Have students answer questions and
perform exercise in student work-
book.

Evaluation:

1. Check answers to questions in
student workbook, page 70, as
follows:

le; 2a; 3b; 4a; 5c; 6d; 7e; 8a;
9c; 103; lla; 12a; 13a; 14a; 15b;
16a.

2. Evaluate performance of students
with exercise.

Follow -Up and Reinforcement:

1. Review questions and answers in
student workbook.

J
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